Abstract The objectives of this paper are to examine recent breastfeeding duration trends in Latin America and the Caribbean to document: (a) rural-urban differentials, (b) differences in educational levels, and (c) changes in breastfeeding duration
Introduction
The nutrition transition in developing countries can be defined as a process that involves the coexistence of nutritional imbalances and health-related conditions linked with underand over-nutrition (and often with a sedentary life-style). This phenomenon has major implications for the health care systems of Latin America and the Caribbean Region where the incidence of obesity (Peña & Bacallao, 2001; Popkin, 2001 ) and obesity-related chronic diseases -e.g., heart disease (Yusuf et al., 2001) , diabetes type 2 (Barceló & Rajpathak, 2001 ) -has increased dramatically at the same time that infectious diseases in children (e.g., pneumonia, diarrhea) continue to be a major public health problem even though their incidence has declined substantially in the past decades (Yusuf et al., 2001) .
For a number of reasons, breastfeeding epidemiology is crucial for our understanding of health outcomes shaped by the nutrition transition currently under way in the Latin American and Caribbean Region. This is because breastfeeding is associated with protection against both infectious and chronic conditions. For example, at the same time that breastfeeding offers protection against upper respiratory (Cesar et al., 1999) and gastro-intestinal tract (Brown et al., 1989) infections, it may also protect against the onset of obesity (Dietz, 2001) . By the same token, breastfeeding protects women against severe post-partum hemorrhages and may protect them against pre-menopausal breast cancer (Labbok, 1999) .
On the one hand, nationally representative data from the Latin American and Caribbean Region has shown that: (a) within countries, breastfeeding is more prolonged in rural than in urban areas and among women with lower rather than higher levels of formal education (Pérez-Escamilla et al., 1994; Trussell et al., 1992) , and (b) among countries, those with a higher proportion of their population living in rural areas present more extended breastfeeding when compared with more urbanized nations (Pérez-Escamilla, 1994; Trussell et al., 1992) . On the other hand, nationally representative data also show that in the last decades, the countries in our region have become more urbanized and women have achieved higher levels of formal education and are more likely to be employed outside of their households. Thus, it would be reasonable to expect for breastfeeding to decrease in duration within countries across time. Unexpectedly however, epidemiological data have consistently shown that breastfeeding duration in Latin American and Caribbean countries has increased from the 1970s to the 1980s in most countries examined (Elo & Grummer-Strawn, 1993; GrummerStrawn, 1996; Trussell et al., 1992) . A similar upward trend for this period has been reported in the City of São Paulo (Monteiro et al., 1987) and for Brazil as a whole (Venâncio & Monteiro, 1998) .
The objective of this article is to: (a) analyze recent nationally representative data to learn whether the upward breastfeeding trend detected from 1970s to 1980s continued during the 1990s, (b) if confirmed, to provide possible explanations for these increases in spite of all the potential downward forces on breastfeeding that characterize the nutrition transition (e.g., more urbanization and higher maternal employment and level of education), and (c) discuss implications of breastfeeding trends for the nutrition transition.
Methods and statistical analyses
The Demographic and Health Surveys (DHS) program assists developing countries in conducting national population and health surveys. The program is funded primarily by the United States Agency for International Development (USAID) and is administered by Macro International Inc. in Calverton, Maryland (Institute for Resource Development/Macro In ternational, 1990). The DHS surveys target childbearing-age women (i.e., 15-49 years of age in most surveys) and are designed to generate nationally representative data on infant feeding practices, population and family planning, and various maternal and child health outcomes (Institute for Resource Development/Macro International, 1990) . DHS sampling frameworks are based on complex stratified sampling designs. Strict training and quality-control procedures are followed in all countries conducting DHS surveys (Institute for Resource Development/Macro International, 1991) .
DHS replaced the World Fertility Surveys (WFS) as one of the most reliable sources for tracking infant feeding and family planning data worldwide. Whereas WFS were conducted in the 1970s, DHS-I surveys were collected in the 1980s, and DHS-II and DHS-III surveys began to be collected in the early 1990s. A core infant feeding module is applied in all countries to women with children under three years of age.
All DHS surveys conducted in the Latin American and Caribbean Region and available online as of February 2002 were analyzed online using STAT (http://www.measuredhs.com).
Analyses were based on 23 surveys distributed across 12 countries (Table 1 ). These included: Bolivia (n = 3 surveys), Brazil (n = 2 national surveys), Colombia (n = 3 surveys), Dominican Republic (n = 3 surveys), Ecuador (n = 1 sur vey), Guatemala (n = 3 surveys), Haiti (n = 1 survey), Mexico (n = 1 survey), Nicaragua (n = 1 survey), Paraguay (n = 1 survey), Peru (n = 3 surveys), and Trinidad and Tobago (n = 1 survey). Breastfeeding duration results and sample sizes were checked for inconsistencies, and in two instances required correction or clarification from DHS-STAT personnel. In the case of Mexico-1997, the computed median breastfeeding duration and sample sizes for urban and rural areas were incorrect and had to be re-estimated using the appropriate classification for area of residence. Guatemala-1987 required clarification, as estimated duration for "any breastfeeding" was identical to that reported for exclusive breastfeeding. The error was with the exclusive breastfeeding estimates, and the any-breastfeeding data presented in this article were confirmed as correct.
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All of the surveys included women from 15 to 49 years of age with sample sizes ranging from 3,806 in Trinidad and Tobago-1987 to 28,951 in Peru-1996 . Data collection years ranged from 1986 to 1999 (Table 1) . Median breastfeeding duration for women with children less than three years of age was computed for each country based on current status breastfeeding "survival" curves (i.e., whether infant was breastfed or not at the time of the survey plotted across time -child age). Median BF durations generated by STAT were exported into Excel and subsequently read as an SPSS for Windows file (version 10.07). This software was used to compare within-countries' breastfeeding duration as a function of area of residence (urban, rural) and levels of maternal education (none, primary, secondary, or higher). Secular trends in BF duration were examined across time in the six countries with more than one DHS (Bolivia, Brazil, Colombia, Dominican Republic, Guatemala, and Peru). Within-country secular trend comparisons were based on comparing BF duration between the first and last survey wave, a period of time that spanned about 10 years and referred to in this paper as "from the mid-1980s to the mid-1990s". SPSS for Windows (version 10.07) was used to determine the BF duration's Pearson's correlation coefficient by area of residence and level of education. The Brazil-1996 data set was downloaded from the Internet (http://www.measuredhs. com) and read as an SPSS for Windows data file. This statistical software was used to examine the relationship between maternal education and the likelihood of BF initiation (ever-/never-breastfed) using the chi-square test and a maximum 2-sided probability value of 0.05 as the criterion for statistical significance.
Results
Analyses demonstrated a wide variation in median breastfeeding duration across countries ranging from 5.2 months in Brazil 1986 to 20.5 months in Guatemala-1987 . Women in countries with the highest percent of rural population in the sample tended to breastfeed longer. Guatemala had both the highest median duration of breastfeeding as well as the highest percentage of rural population. By contrast, Brazil, Mexico, and Colombia, which had the lowest percent of rural populations included in the survey samples tended to have the lowest median BF duration in the 1980s (5.2 months, 8.1 months, and 8.2 months, respectively). Longer breastfeeding in more rural countries was not universal, as for example Peru had one of the longest median breastfeeding figures (15.4 months in 1986 to 19.5 months in 1996), even though the country is predominantly urban. By contrast, Trinidad and Tobago-1987, which included a predominantly rural sample, had a median BF duration of only 6 months (Table 2) .
Breastfeeding duration as a function of area of residence and level of education
In all but one country (Trinidad and Tobago-1987) , median breastfeeding duration was longer in rural (range: 5.8 months in Trinidad and Tobago-1987 to 20.8 months in Guatemala-1987) than in urban areas (range: 4.6 months in the Dominican Republic-1991 and Brazil-1986 to 19.1 in Guatemala-1987 . This rural-urban (R-U) differential ranged from -0.6 months in Trinidad and Tobago-1987 to 8.9 months in Mexico-1987 (T able 2). There was a strong within-country correlation between BF durations in rural and urban areas (Pearson's r = 0.89, p < 0.001, n = 23).
In all but one survey (Brazil-1996) , breastfeeding duration was greater among women with no schooling (range: 5.8 months in Brazil-1996 to 22.5 months in Peru-1986) than among women with at least secondary education (range: 4.1 months in the Dominican Republic-1991 to 18.3 months in Peru-1986 ). This educational level differential (N-S) ranged from -1.5 months in Brazil-1996 to 13.7 months in Mexico-1987 (Table 3 ). There was a significant within-country correlation between BF duration among women with no schooling and women with at least a secondary education (Pearson's r = 0.61, p = 0.001, n = 23). In Brazil, level of education was also positively associat ed with the likelihood of BF initiation (Figure 1) .
Breastfeeding duration as a function of time
Five of the six countries with more than one DHS survey experienced increases in BF duration from the mid-1980s to the mid-1990s (BF delta range: +0.5 months in the Dominican Republic to +4.1 months in Peru). During this period, Guatemala experienced a slight decline in BF duration, from 20.5 months to 19.9 months (Table 2 ).
• Area of residence
In rural areas, Guatemala was the only one of the six countries not experiencing an increase in BF duration from the mid-1980s to the mid1990s (BF delta range: -0.4 months in Guatemala to 3.1 months in the Dominican Republic). In urban areas, Guatemala and the Dominican Republic experienced slight declines in BF duration from the mid-1980s to the mid-1990s (-0.5 months and -0.7 months, respectively). The remaining countries experienced positive changes in BF duration in these urban areas (+7.8 months in Peru, +3.9 months in Colombia, and +2.1 months in both Brazil and Bolivia). In short, from the mid-1980s to the mid1990s, five of the six countries examined for secular trends experienced positive changes in BF duration in the whole country, five in rural areas, and four in urban areas. Four countries (Bolivia, Brazil, Colombia, and Peru) experienced positive increases during this period in BF duration both in urban and rural areas, with improvements more pronounced in urban than in rural areas (Table 2) .
In three countries (Bolivia, Colombia, and Peru), the rural-urban BF differential de creased in the mid-1990s as compared to the mid-1980s ((R-U) BF delta range: -7.0 months in Peru to -0.5 months in Bolivia). In Guatemala and the Dominican Republic, this delta increased across time (range: +0.1 months in Guatemala, +3.8 months in the Dominican Republic). In Brazil, the R-U delta did not change during the target period (Table 2 ).
• Level of education
In five of the six countries examined, breastfeeding duration declined from the mid-1980s to the mid-1990s among women without formal education (BF delta range: -3.3 months in Brazil to -0.1 months in Peru). The only country with an increase in BF duration among women with no schooling was Bolivia, with a BF duration delta of +2.7 months. By contrast, BF duration increased across time in all six countries among women with at least secondary education (BF delta range: +0.9 months in the Dominican Republic to +7.8 months in Peru). The same trend towards increased BF duration from the mid-1980s to the mid-1990s was found in all countries among women with a primary education (BF delta range: +0.2 months in Guatemala to +1.9 months in Colombia) (Table 3) .
In all countries, the difference in the "no education/at least some secondary education" (N-S) differential in BF duration decreased in the mid-1990s as compared to the mid-1980s ((N-S) BF delta range: -7.9 months in Peru to -0.4 months in Bolivia) (Table 3) . 
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Discussion
The most important finding in this study was the confirmation (with data from the 1990s) of a continuing trends towards increased breastfeeding duration in Latin America that had been documented since the 1970s (Monteiro et al., 1987; Trussell et al., 1992; Venancio & Monteiro, 1998) . Of the six countries where time trends could be examined, only Guatemala did not show an increase, perhaps due to a ceiling effect, since Guatemala already had the longest BF duration among the 12 countries included in the analyses. The findings are indeed encouraging, since this is happening at a time when one would have predicted a decline rather than an increase in breastfeeding duration, i.e., during this same period Latin America has been deeply immersed in the epidemiological and demographic transition characterized by increased levels of urbanization, maternal education, and maternal employment outside the home, all of which have been inversely associated with breastfeeding outcomes in developing countries (Grummer-Strawn, 1996 , Pérez-Escamilla, 1994 .
An important question then becomes: What explains the observed increases in breastfeeding duration? Although the answers to this question are unknown, several hypotheses can be formulated. First, breastfeeding promotion efforts in the region may have had an impact (Elo & Grummer-Strawn, 1993) . One particular initiative that may be responsible for part of the increase in BF duration from the mid-1980s to the mid-1990s is the Baby Friendly Hospital Initiative (BFHI) launched by the United Nations Children's Fund (UNICEF) in the late 1980s (Naylor, 2001 ). This initiative, based on fostering the implementation of ten key steps for the successful promotion of breastfeeding in maternity wards, is very likely to change breastfeeding behaviors (Pérez-Escamilla et al., 1994) and would be expected to have a stronger impact in urban than in rural areas and by consequence among women with higher levels of education. Indeed, the analyses presented clearly show that the improvements in BF duration across time tended to be stronger in urban than in rural areas and, in agreement with Trussell et al. (1992) and Monteiro et al. (1987) , among women with more schooling. Although this hypothesis would explain changes in BF duration from the mid-1980s to the mid-1990s, it does not explain the urban gains in breastfeeding duration that also took place from the 1970s to the 1980s (i.e., before the BFHI was launched on a massive scale). It is possible that national BF promotion policies and program efforts in the region (Elo & Grummer-Strawn, 1993; Jelliffe & Jelliffe, 1988) were strong enough before the BFHI to begin making a difference in both urban and rural areas. One outstanding example during this period was the adoption of the World Health Organization code for marketing of breast milk substitutes (WHO, 1981) . A second hypothesis is based on possible changes in infant feeding practices that resulted from the massive migrations that have taken place from rural to urban areas in Latin America since the 1970s. One positive influence that rural populations may have brought to urban areas is the contextual support necessary for urban-based breastfeeding promotion efforts to succeed. However, Trussell et al. (1992) have demonstrated that increases in breastfeeding duration from the 1970s to 1980s in several developing countries applied not only to women who migrated from rural to urban areas but also to women born in urban areas. Thus, this hypothesis may explain some but not all of the increases observed in urban areas of Latin America.
Results from these analyses show that although women in rural areas continue to breastfeed longer than their urban counterparts, this differential is decreasing across time in most countries examined. Furthermore, there is a very high country-level correlation between breastfeeding duration in urban and rural areas. This may be explained by the ever-increasing exchange and contact between rural and urban areas, which may result partially from secular trend towards "globalization", better roads and telecommunication systems and infrastructures.
More schooling continues to be associated with shorter breastfeeding. However, this differential is decreasing over time in some countries like Brazil, where the direction of this association may already be reversing (i.e., as in the United States and other industrialized nations, women with higher levels of education have improved breastfeeding outcomes when compared with their less educated counterparts). The case of Brazil and other countries examined raises the concern that breastfeeding duration may be declining among the most disadvantaged groups (e.g., women with the least schooling) that stand to lose the most in terms of maternal and child health when this form of infant feeding is abandoned. Thus, the influence of education and income on breastfeeding behaviors and how it has changed across time in our region needs to be carefully examined. This relationship is undoubtedly complex, as Monteiro et al. (2001) have elegantly shown with regards to the obesity epidemic in Brazil. Cross-sectional national survey data (such as those from DHS) are very useful to document time trends in infant feeding behaviors in populations or large population subgroups. However, to further understand how caretaker's education level is related to infant feeding behaviors it is essential to conduct smaller-scale prospective hypothesis-testing studies.
In conclusion, the continuing improvement in breastfeeding duration still detected in the mid-1990s in Latin America and the Caribbean is one of the few positive nutrition-related outcomes that can be reported during the nutrition, epidemiological, and demographic transition that is taking place in our region. In fact, the aggressive steps taken to protect and promote breastfeeding in the region should be taken as a model by those trying to slow down negative behaviors and health outcomes associated with the nutrition transition, including the obesity epidemic (Martorell et al., 1998) . As Popkin et al. (1991) showed in Honduras, these improvements are likely to be explained at least in part by massive and well-planned and well-executed national breastfeeding policies and promotion programs. Most such programs began as small-scale efforts by concerned individuals who foresaw the potentially enormous public health losses for the world if nothing was done to prevent the expected declines in breastfeeding in an increasingly urbanized world, where women's participation in the formal labor sector was increasing (Rea et al., 1999) . The contribution of such improved breastfeeding practices during the nutrition transition is likely to be of a serious magnitude as breastfeeding is likely to protect individuals against both infectious and chronic diseases during childhood and/or later in life. It is known that exclusive breastfeeding for the first six months of life maximizes the benefits that breastfeeding (which should continue until the infant is two years of age or older) has to offer. The promotion of this infant feeding method is likely to lead to significant reductions in infant mortality in Latin America and the Caribbean (Betran et al., 2001) . It is indeed our challenge to start seriously investing and concentrating on how to promote exclusive breastfeeding in our region. This infant feeding method is still rare (Labbok et al., 1997 ), but we have already gained a good understanding as to how to promote it in a cost-effective manner (Horton et al., 1996; Lutter et al., 1997; Morrow et al., 1999) .
